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Amendments to the Claims: 

1. (Withdraw) A method for chemical mechanical planaiization of a work piece having a 
ruthenium layer thereon, Hho method comprising the steps of: 

polishing the ruthenium layer using a low contact pressure; 

reposing the ruthenium layer to a planarizatlon composition concunently with said step of 
polishing, said planarization composition comprising a dispersing medium and a plurality of 
abrasive particles and having a composition pH; and 

removing the ruthenium of the ruthenium layer as a ruthenium hydroxide if said composition 
pH is in the range of from about 8 to about 12. 

2. (Withdrawn) The method of claim 1, said planarization composition further comprising an 
oxidizing agent, and the method further comprising removing the ruthenium of the ruthenium layer 
as one of a rutheniiun oxide and a hydrated ruthenium oxide if said composition pH is in the range 
of from about 2.5 to about 14. 

3» (Withdrawn) The mediod of claim 1, said planarization composition further comprismg an 
oxidizmg agent and a complexing agent, and the method fhither comprising transfomung the 
ruthenium of the ruthenium layer to an ionic state and removing the ruthenium as a rutheiuum 
comply if said composition pH is no greater than 2.5. 

4. (Withdrawn) The mettiod of claim 1, wherein said step of exposing comprises exposing the 
ruthenium layer to said planarizing composition comprising a plurality of abrasive particles having a 
Mohs hardness in the range of from about 5 to about 9. 

5. (Withdrawn) The method of claim 4, wherein said step of exposing comprises exposing the 
ruthenium Idyer to said planarizing composition having a pluraliQ^ of abrasive particles formed from 
at least one material selected from the group comprising silica, alumina» zirconia, and titania. 
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6. (Withdrawn) The method of claim 1, wherein said step of exposing comprises exposing the 
ruthenium layer to said planarizing composition comprising a plurality of abrasive particles having a 
particle size in the range of about 20 nm to about 2 microns. 

7« (Withdrawa) The method of claim 2, wherein said step of exposing comprises exposing the 
ruthenium Isyer to said planariziQg composition comprising a plurality of abrasive particles having a 
Mohs hardness in the range of £nom about 5 to about 9. 

8. (Withdrawn) The method of claim 7, wherein said step of exposing comprises exposing the 
ruthenium layer to said planarizbg composition having a plurality of abrasive particles formed fiom 
at least one material selected from the group comprising silica, alumina, zirconia, and titania. 

9* (Withdrawn) The method of claim 2, wherein said step of esqjosing comprises exposing the 
ruthenium layer to said planarizing composition comprising a plurality of abrasive particles having a 
particle size in the range of about 20 nm to about 2 microns* 

10. (Withdrawn) The method of claim 2, wherein said step of exposing comprises exposing the 
ruthenium layer to md planarizing composition having an oxidizing agent selected fix)m the group 
comprising hydrogen peroxide, peroxysulimic acid, periodic acid, monopersulfates, dip^^fates, 
and di-tert-buty] peroxide. 

1 1. (Wididrawn) The method of claim 3, wherein said step of exposing comprises exposing the 
ruthenium layer to said planarizing composition comprising a plurality of abrasive particles having a 
Mohs hardness in the range of from about 5 to about 9. 

12. (Withdrawn) The method of claim 3, wherein said step of exposing comprises exposing the 
ruthenium layer to said planarizing composition having a plurality of abrasive particles formed from 
at least one material selected &om the group comprising silica, alumina, zircooia^ and titania. 
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13- (Withdrawn) The tnethod of claim 3, whexein said step of exposing comprises exposing the 
ruthenixun layer to said planaiizing composition comprising a plurality of abrasive particles having a 
particle size in the range of about 20 nm to about 2 microns. 

14. (Withdrawn) The method of claim 3. wherein said step of exposing comprises exposing the 
ruthenium layer to said planaiizing composition having an oxidizing agent selected firom the group 
comprising hydrogen peroxide, peroxysulfuric acid, periodic add, monopersuliates, dipersul&tes, 
and di-tert-butyl peroxide. 

15. (Withdrawn) The method of claim 3, wherein said step of exposing comprises e:q)osing ihe 
ruthenium layer to said planarizing composition having a complexing agent selected fix)m the group 
conrprising L-2-amino-3-hydroxybutanoic acid (tiireonine, C4H9NO3), . iminodiacetic acid (IDA, 
C4H7NO4), N-(2-hydroxyethyl)etbylenedinitrilotriacetic acid (HEDTA, C1DH18N2O7), 
ethylenedinitrilotctraacetic acid (EDTA, C10H16N2O8), DL-(methylethylene)dinitrilotetraacetic acid 
(PDTA^ C11H18N2O8), trans-i;2-cyclohexylenedinitrilotetfaacetic acid (CDTA, C14H22N2O8), 
diethylenetrinitrilopentaacetic acid (DTPA, C14H23N3O10), ethylenediamine (C2HgN2), 1,2- 
dihydroxybenzene-3,5-disuIfonic acid (Tiron, C^HeOsSa), l-nitroso-2-naphthol-3,6-dis\jlfonic acid 
Q^itroso-R acid, C10H7NOSS2X l,2-di(2-oxole)ethane-l,2-dione dioxime (alpba-Furil dioxime, 
C10HSN2O4X thiocarbamide (Thioura, CH4NaS), thiosemicarbazide (CHsNsS), dithiooxamide 
(C2H4N2S2), hydroxide ion (OH), hydrogen thiocyanate (thiocyanic acid, CHNS), ammonia (NH3), 
hydrogeja nitrite (Nitrous acid, HNQ2X hydrogen sulfate ion (sulfuric acid, HSOO, 2- 
hydroxyphenylpropenoic acid (o-coumaric acid, C^HsOs), and 4-phenyltfaiosemicarbazide 
(C7Hj>N3S). 

16. (Withdrawn) The method of claim 1, wherein the work piece has an insulating layer 
underlying the ruthenium layer and the method further comprises the step of planarizing said 
insulating layer after the step of removing the ruthenium. 
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17. (Withdrawn) The method of claim 1 6, wherein fhe mettiod further comprises exposing said 
insulating layer to said planaiization composition concurrently with said step of planarizing said 
insulating layer. 

18. (Withdrawn) The method of claim 2, wherein the work piece has an insulating layer 
underlying the ruthenium layer and the method further compnses the step of planarizing said 
insulating layer after the step of removing the ruthenium. 

19. (Withdrawn) The method of claim 18> wiierein the method further comprises exposmg said 
insulating layer to said planaiization composition concurrently with said step of planarizing said 
insulating layer. 

20. (Withdrawn) The method of claim 3, wherein the work piece has an insulating layer 
underlying the ruthenium layer and the method fiirtfaer comprises the stq> of planarizing said 
insulating layer after the step of removing the ruthenium. 

21 . (Withdrawn) The method of claim 20, wherein the method further comprises exposing said 
insulating layer to said planaiization composition concurrently with said step of planarizing said 
insulating layer. 

22. (Witiidrawn) The method of claim 1, wherein the work piece has a metal layer overlying the 
rutiienium layer and an insulating layer underlymg the ruthenium layer and the metiiod further 
comprises the step of planarizing said metal layer before the step of polishing the ruthenium and the 
step of planarizing said insulating layer after the step of removing the rathenium. 

23. (Withdrawn) The method of claim 22, wherein the method ftother comprises the step of 
exposing said metal layer to said planaiization composition concurrentiy with said step of 
planarizing said metal layer and the step of exposing said insulating layer to said planaiization 
composition concurrentiy with said step of planarizing said insulating layer. 
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24. (Withdrawn) The method of claim 22, wherdn the steps of planarizing said metal layer, 
removing the ruthenium and planarizing said insulating layer result in a planarization selectivity of 
1:1:1. 

25. (Withdrawn) The method of claim 2, wherein the work piece has a metal l^cr overlying the 
nithenium layer and an insulating layer underlying fhe ruthenium layer and the method further 
comprised the step of planarizing said metal layer before the step of polishing the ruthenium and the 
stq) of planarizing said instating layer after the step of removing the mthenium. 

26. (Wi^Klrawn) The method of claim 25, wherein the method further comprises e^^osiiig said 
metal layer to said planarization composition concuiiently with said step of planarizing said metal 
layer and the step of exposing said insulating layer to said planarization composition concurrently 
with said step of planarizing said insulating layer. 

27. (Withdrawn) The method of claim 25, wherein the steps of planarizing said metal layer, 
removing the ruthenium and planarizing said insulating layer result in a planarization selectivity of 
1:1:1. 

28. (Withdrawn) The method of claim 3, wherein the work piece has a metal layer overlying the 
ruthenium layer and an insulating layer underlying the mthenium layer and the method further 
comprises the step of planarizing said metal layer before the step of polishing the mthenium and the 
step of planarizing said insulating layer after the step of removing the ruthenium. 

29. (Withdrawn) The method of claim 28, wherein the method further comprises exposing said 
metal layer to said planarization composition concunently with said step of planarizing said metal 
layer and the step of exposing said insulating layer to said planarization composition concurrently 
with said step of planarizing said insulating layer. 
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30. (WithdIa^vn) The method of claim 25, wherein the steps of planarizing said metal layer, 
removing the nithemum and planarizing said insulating layer result in a planarization selectivity of 
1:1:1; 

31. (Original) A planarization composition fox chemical mechanical planarization using low 
contact pressures to remove nithemum from a work piece, the composition comprising: 

a dispersing medium; and 

a plurality of abrasive particles dispersed in said dispersing medium, said abrasive particles 
having a Mohs hardness in the range of about 5 to about 9 and a particle size in the range of about 
20 mn to about 2 microns» said plurality of abrasive particles comprising about 1 to 50 wt percent 
of the composition; 

wherein said planarization composition has a pH in the range of about 8 to about 12 and 
wherein said planarization composition causes the ruthenium to be removed from the work piece as 
a ruthenium hydroxide. 

32. (Original) The planarization composition of claim 31» wherein said plurality of abrasive 
pardcles are formed fiom at least one material selected fiom the group comjmsing silica, alumina, 
ziiconia, and titania. 

33. (Original) A planarization composition for chemical mechanical planarization using low 
. contact pressures to remove ruthenium fiom a wotk piece, the coinposition. con^sing: 

a dispersing medium; 

a plurality of abrasive particles dispersed in said dispersing medium, wherein said abrasive 
particles having a Mohs hardness in the range of about 5 to about 9 and a particle size in the range 
of about 20 nm to about 2 microns, and wherein said plurality of abrasive particles comprising about 
1 to 50 wt percent of the composition; and 

an oxidizing agCTt; 

wherein said planarization coniposition causes the ruthenium to be removed from the work 
piece as a ruthenium oxide when said planarization composition has a pH in the range of about 2.5 
to about 14. 
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34, (Original) The planarization composition of claim 33, wherein said plurality of abrasive 
particles is formed from at least one material selected from the group comprising silica, alumina, 
zirconia, and titasia. 

35* (Original) The planarization composition of claim 33, wherein said oxidizing agent is 
selected from the group comprising hydrogen peroxide, peroxysulfimc acid, periodic acid, 
mojDOpersulfates, dipersulfates, and di-tert-butyl peroxide. 

36. (Original) A planarization composition for chemical mecbamcal planarization using low 
contact pressures to remove ruthenium from a work piece, the composition comprising: 

a dispersing medium; 

a plurality of abrasive particles coUoidally dispersed in said dispersing medium, wherein said 
abrasive particles having a Mohs hardness in the range of about 5 to about 9 and a particle size in 
the range of about 20 nm to about 2 microns, and wherein said plurality of abrasive particles 
comprising about 1 to 50 wL percent of the composition; 

an oxidizing agent; and 

a complexing agenl^ 

wherein said planarization composition causes the ruthenium to be transformed to an ionic state and 
the ionic ruthenium to be removed as a ruthenium complex when the planarization composition has 
a pH no greater flian about 2.S. 

37. (Original) The planarization composition of claim 36, wherein said plurality of abrasive 
particles is fonned from at least one material selected from the group comprising silica, alumina, 
zLrconia, and titania. 

38. (Original) The planarization composition of claim 36, wherein said oxidizing agent is 
selected from the group comprising hydrogen peroxide, peroxysulfrdc acid, periodic acid, 
monopersulfrites, dipersulfates, and di-tert-butyl peroxide. 
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39. (Origmal) The planarization composition of claim 36, wherein said step complexing agent 
selected from the group comprising L-2-amino-3-hydroxybutaiioic acid (threonine, C4H9NO3), 
iminodiacetic acid (IDA, C4H7NO4), N-(2-hydroxyethyl)ethylene-dinitrilotriacetic acid (HEDTA, 
CioHi8N207), ethylenedinitrilo-tetiaacetic acid (EDTA, CioHieNiOg), DLr 
(methylethylene)dimtiilotetraacetic acid (PDTA, CnHigNiOa), trans-1,2- 
cycloiiexylenedinitiilotetraacetic acid (CDTA, C14H22N2O8), diethylenetiinitrilopentaacetic acid 
(DTPA, Ci4H23N30ioX ethylenediamine (C2H8N2), l,2-dihydTOxybenzene^3,5-disiilfonic acid 
(Tiron, C^H^%Si% l-mtioso-2-naphthol-3,6-disnlfomc acid (Nitroso-R acid, C10H7NO8S2), 1,2- 
di(2-oxole)ethane-l,2-dione dioxime (alpha-Furil dioxime, CioHsN204)» thiocarbamide (Thioura, 
CH4N2SX thiosemicarbazide (CH$N3SX difhiooxamide (C2H4N2S2)» hydroxide ion (OW), hydrogen 
'Qiiocyanate (thiocyamc acid, CHNS), ammonia (NH3), hydrogen nitrite (Nitrons acid, HNQ2X 
hydrogen sulfate ion (sulfuric acid, HSO4'), 2-hydroxyphenylpropenoic acid (o-coumaric acid, 
C^HgOs), and 4'phenylthiosemicarbazide (C7H9N3S). 
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